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METHOD AND SYSTEM FOR DELIVERING MUSIC 

BACKGROUND 0? THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a music delivery method 

and a music delivery system. More particularly, thp. invention 
relates to a method and a sysfpm for delivering music by way of 
rnmpnt-pr or comrruini cat ions networks, which are preferably applied 
to delivery of a music data including voice daza and performance 
10 data. 

2. Description of the Related Art 

Generally, music may be classified into "vocal music" 
including vocals (i.e., the 3ound of a voice or voices) and 
accompaniment (i.e., the sound of a musical instrument or 

15 instruments in the background) and "instrumental iuu*ic" including 
only the sound of a musical instrument or instruments. 
Conventionally, alaiusL all pieces of music to be delivered to 
specific receivers by way of computer or communications networks 
are vocal music. If pieces u£ music are delivered as they are, they 

20 require a wide cuinmunication band during transmission and a large 
cauuuni of storage medium in storing or recording. Therefore, to 
decrease the data amount t-o bp transmitted, it is usual that digital 
music data corresponding to a piece or pieces of music are subjected 
to irreversible data compression utili2ing the human psycoacoustic 
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3criDe, 3uch as the MPEG (Moving Picture Experts Group) Audio, ATRAC 
(Adaptive Transform Acoustic Coding) , or the like, prior to delivery . 
After being delivered, they are expanded for reproduction of the 
piece or pieces of music on the receiver side, 
5 with prior-art methods and systems for music delivery using 

one of the known irreversible data compression techniques, there 
is a problem that the possible highest, compression rat-p for digital 
data oi an original mnsir. is rpst dieted to approximately on^-tQnth 
(1/10) or less with respect to the original data amount. This is 
10 h^causQ if rhe compression rata is further increased, the sound 
quality of a reproduced original music degrades excessively. 



SUMMARY OF THE INVENTION 
Accordingly, an object of the present invention is to 

15 provide a method and system for delivering music by way of computer 
or communications network that reduce further the ddtd amount of 
music to be delivered compared with the dbove-identif ied prior-art 
methods and systems while preventing u: effectively suppressing 
degradation of the sound uudlity of reproduced music. 

20 Another object of the present invention is to provide a 

method and system for delivering music by way of computer or 
communications network that enhances the irreversible data 
compression rate while preventing or effectively suppressing 
degradation of the sound quality of reproduced music. 
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The above objects together with others not specifically 
mentioned will becoate clear Lo those skilled in the art from the 
following description. 

Accordinq to a first aspect of the invention, a system for 
5 delivering music is provided/ which comprises: 

(a) a music delivery subsystem fnr gAnprating a delivering data 
from an original music data including a voice data and a performance 
data; 

the music delivery subsystem comprising a compression coder 
10 and a multiplexer; 

the compression coder compre33ion coding the voice data of 
the original muoic data, thereby generating a compression-coded 
voice data; 

the multiplexer multiplexing the compression-coded voice 
15 data from the compression coder and the performance data of the 
original music data, Lheieby qenerating a delivering data; 

(b) a network for allowing the delivering data to be 
t ran smi 1 1 ed ; and 

(c) at least one music reproduction subsystem tor reproducing 
20 an original music corresponding to the original music data from 

the delivering data transmitted through the network; 

the at least one music reproduction subsystem comprising 
a demu I tip! sxer, * performance data configurer, a voice data decoder, 
and a rm'ver; 
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the demultiplexer demultiplexing the delivering ddtd to the 
compression-coded voice ddld and the performance data; 

the performance data configurer configuring a musical 
performance from the performance data, thereby forming a 
5 performance configuration; 

the voice data decoder decorii ng the* compression-coded voice 
data to gen^rat* a voi r.p data; 

the mixer mixing the performance configuration from the 
performance data configurer and the voice data from the voice data 
10 decoder, thereby generating a mixed data corresponding to the 
original music. 

With the cyctcm for delivering music according to the first 
aspect of the invention, in the music delivery subsystem, the 
compression coder makes its compression-coding operation to the 
15 voice data of the original music d*te, thereby qeneratinq the 
compression-coded voice data. The multiplexer multiplexes the 
compression-coded voice data from the compression coder and the 
performance data of the original music data, thereby generating 
the delivering data. The delivering data thus generated is then 
20 transmitted through the network. 

Thus, the delivering data is generated Joy multiplexing the 
compression-coded voir.R data of the original music data and the 
performance data thereof. Therefore, the amount of the 
compression-coded voice data ie reduced due to it3 narrowness of 
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the communication bandwidth and at the same time, the amount: of 
the compression coded voice data will be null or zero in the 
introduction and episode parts of the original music. As d rebulL, 
the data aiuumiL ul music lo be delivered is further reduced compared 
5 with the above-identified prior-art methods and systems* This 
means that the irreversible data compression rate is enhanced. 

On the other hand, in the at l«ast nnp music reproduction 
subsystem, the demn \ t i pi pxpr demultiplexes th* delivering data thus 
transmitted by way of the network to the compression-coded voice 
10 data and the performance data. The performance data configurer 
forms the performance configuration from the performance data thuo 
demultiplexed. The voice data decoder formo the voice data from 
the compression-coded voice data thuo demultiplexed. Then, the 
mixer mixes the performance configuration and the voice data, 
15 thereby generating the mixed data corresponding to the uriyiual 
music. 

Thus, the musical perf oxmauce of Ihe oriqinal music is 
reproduced according to the per f onuauce data transmitted from the 
music delivery subsyslem in the at least one music reproduction 
20 subsystem. Data compression is unnecessary for the performance 
data. As a xc;*uli, lhe sound quality degradation of r.ne reproduced 
music is prevented or eftectively suppressed. 

in a preferred embodiment of the system for delivering music 
according to the ti rsh aspect, the multiplexer of the music delivery 
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subsystem addo time 3 tamp data to the voice data and the performance 
data. The music reproduction subsystem comprises a synchronise! 
for synchronizing the voice of the original music and the musical 
performance thereof with each other through comparison between the 
5 time stamp data of the voice data and that of the performance data. 

in another preferred embodiment ot the system tor 
delivering music according to the first, asppr.f, the compression 
coder of thp. mii.^ir. delivery subsystem is designed not to generate 
the voice data while the original music includes no voice. 

10 In still another preferred embodiment of the system for 

delivering music according to the first aspect, the voice date is 
generated to form a monophonic or monaural voice and includes an 
utterance point data (e.g., the stereophonic position data and the 
depth data of the utterance point) . The voice data decoder of the 

15 music reproduction 3ub3ystem decodes the compression-coded vuice 
data to generate the voice date using the ulLexance point data. 

According to a second aspect of the invention, a music 
delivery subsystem is provided, which comprises: 

(a) a compression coder £oi cu:upression-codlng a voice data of 
20 an original music data Lu Lhexeby qenerate a compression-coded voice 

data; and 

(b) a multiplexer for mn I tip laving the compression-coded voice 
data trom the. compression coder and a performance data of the 
original music data, thereby generating a delivering data* 
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With the music delivery subsystem according to the second 
aspect, a music delivery subsyslem suitable lu the system accordinq 
to the first aspect is provided. 

In a preferred embodiment of the music delivery subsystem 
5 according to the second aspect, the multiplexer adds time stamp 
data to the voice data and the perfnrmanr.p d*ta. The time stamp 
data of thp vnir.p data and that of thQ performance data are used 
^or synchroni2ation between the voice data and the performance data. 

In another preferred embodiment of the music delivery 

* 

1C subsystem according to the second aspect, the compression coder 

is designed not to generate the voice data while the original music 

includes no voice. 

In otill another preferred embodiment of the music delivery 

cuboyotcm according to the second aspect, the voice ddld i* 
15 generated to form a monophonic-or monaural vuice and includes an 

utterance point data (e.y,, the stereophonic position data and the 

depth data u£ the utterance point). 

According Lu a third aspect of the invention, a music 

reproduction subsystem lor reproducing an original music from a 
10 delivering data including a compression-coded voice data and a 

per romance data multiplexed together is provided, which comprises : 

(a) a demultiplexer for- rtemnt iplexing the delivering data to 

the compression-coded voice data and the performance data; 

ib) a performance data configurer for configuring a musical 
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performance from the performance data, thereby forming a 
performance configuration; 

{c} a voice data decoder for decoding the compression-coded 

voice data to generate a voice data; and 
5 (d) a mixer for mixinq the performance configuration from the 
performance data configurer and the voice data i:rom the voice data 
decoder, thereby generating a mixed data corrp.«;pnndi ng tn the 
original music. 

With thft mi^ir reproduction subsystem according to the 
10 third aspect of the invention, a music reproduction subsystem 
suitable to the system according to the first aspect is provided. 

In a preferred embodiment of the muoic reproduction 
subsystem according to the third aspect, a synchroniser is further 
provided for synchronisation between the voice data and the 
15 performance configuration through comparison between a time sLdiuu 
doto of the voice data and a time stamp data of Lhe peiloimdiice 
data. 

In another preferred embodiment of Lhe music reproduction 
subsystem according to the third aspect, Lhe voice data Is generated 
20 to form a monophonic or launauidl voice and includes an utterance 
point data (e.g., Lhe sLeieophonic position data and the depr.h nata 
of the utterance point) . 

According to a fourth aspect of the invention, a method for 
delivering mn<or. is provided, which comprises the steps of: 
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(a) comprc33ion coding a voice data of an original music data, 
thereby generating a compression-coded voice data; 

(b) multiplexing the compression- coded voice data from the 
compression codex- csnd a performance data of the original music data, 

5 thereby generating a delivering data; 

(c) delivering the delivering data to at least on<s music 
reproduction subsystem by way of a nptvnrV; 

<d) demit i pi pxi ng the delivering data to the compression-coded 

voice data and the performance data in the at least one music 

* 

10 reproduction subsystem; 

(e) configuring a musical performance from the performance data, 
thereby forming a performance configuration data in the at lea3t 
one music reproduction subsystem; 

(f) decoding the compre33ion coded voice data to generate a 
15 voice data in the at least one music reproduction subsystem; 

(g) mixing the performance eonf igur<iLion ddla formed in the 
3tep (e) and the voice data generated in the step (f ) , thereby 
generating a mixed data corresponding lo the original music data 
in the at least one music reproduction subsystem. 

20 With the method £ui delivering music according to the fourth 

aspect of the iaveniion, the voice data of the original music data 
is compression-coded, thereby generating the compression-coded 
voice data in the Step (a) . The compression-coded voice data from 
the compression coder and fc hp. performance data of th« original music 
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data arc multiplexed, thereby generating the delivering data in 
the step (b) . The delivering data is delivered to the at least one 
music reproduction subsystem by w d y ul lhe nelwork in the step (c) . 

In Ihe step (d) , ihe delivering data is demultiplexed to 
5 the compression-coded voice data and the performance data in the 
at least one music reproduction subsystem. Then, the musical 
performance is configured from the pert nnnanr.p. rt*t*, thereby 
forming trie pert ormanr.P configuration in the at least one music 
rftprodnrti nn subsystem in the step (e) . The compression-coded 
in voice data is decoded to generate the voice data in the at least 
one music reproduction subsystem in the step (f ) . The performance 
configuration formed in the step (c) and the voice data generated 
in the step (f) arc mixed, thereby generating the mixed data 
corresponding to the original music data in the at least one music 
15 reproduction ouboyotcm in the step (g) . 

Accordingly, the amount of the compression-cuded voice dala 
is reduced due to its narrowness ul the communication bandwidth 
and at the same time, the amount of Lhe compression-coded voice 
data will be null or zero in Ihe introduction and episode parts 
20 of the original music. As a result, Ihe data amount of music to 
be delivered is furlhet reduced compared With the above-identif iea 
prior-art methods ana systems. This mp.*ns that the irreversible 
data compression rate is p.nhanced. 

Moreover, the musical performance of the original music io 

-10- 
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reproduced according to the performance data transmitted through 
the network in the at least one music reproduction subsystem. Dala 
compression is unnecessary lui the performance data. As a result, 
the suund quality degradation of the reproduced music is prevented 
5 or effectively suppressed. 

In a preferred embodiment oi the method for rfpl i v*ri ng music 
according to the fourth asppct, time stamp data are added to the 
vnir.p. dara snH the performance data. The voice of the original music 
*r>d the musical performance thereof are synchronized with each other 
10 through comparison between the time stamp data of the voice data 
and that of the performance data. 

In another preferred embodiment of the method for 
delivering music according to the fourth aspect, the voice data 
is not generated while the original music includes no voice. 
15 In 3 till another preferred embodiment of Ik* method for 

delivering music according to the fourth aspect, the voice data 
is generated to form a monophonic or monaural voice and includes 
an utterance point data (e.g., the stereophonic position data and 
the depth data of the utterance point) . The compression-coded 
!0 voice data is decoded tu generate the voice data using the utterance 
point daia in the step (f ) . 

BRIF1F DESCRIPTION OF THE DRAWINGS 
in order tnat tha present invention may be readily carried 
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into effect, it will now be descxibed with inference Lo the 
accompanying drawings. 

Fiy. 1 is d functional block diagram showing the 
uunliquidlioa of a music delivery system according to a first 
5 embodiment of the invention. 

tigs. 2A and 2B are tunctional blnr.V diagrams showing the 
configuration of f.h« nwwin delivery subsystem used in the music 
delivery sysfpm according to the first embodiment of Fig. 1, in 
which Fig. 2B shows the separation process of the voice data from 
10 the performance data in the original music data ana Fig. 2A 3how3 
the subsequent processes of the voice and performance data thus 
separated. 

Fig. 3 io a functional block diagram showing the 
configuration of the mu3ic reproduction subsystem used in the music 
15 delivery 3ystem according to the Ilxst embodiment of Fiq. 1. 

Fig. 4 is a flowchart shuwinq the operation of the music 
reproduction subsystem of Fiq. 3 used in the music delivery system 
according to the first embodiment of Fiq. 1. 

Fig. 5 is d functional block diagram shoving the 
20 configuration of <* music reproduction subsystem used in a music 
delivery system according to a second embodiment ot tne invention. 

rig, 6 is a ffjowcharf lowing the operation of the music 
reproduction subsystem of Fig. 5 used in the music delivery system 
according to the second embodiment. 
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Fig. 7 io a functional block diagram showing the 
configuration of a music reproduction subsystem used in a music- 
delivery system according to a third eutbudimenL ul the invention. 

Fiy. 3 is a flowchart showinq the operation of the music 
5 reproduction subsystem of Fig. 7 used in the music delivery system 
according to the third embodiment. 

fig, 9 is a functional hlorlc diagram showing the 
configuration of a music reproduction subsystem used in a music 
delivery system according to a fourth embodiment of the invention. 
10 Fig. 10 is a flowchart shewing the operation of the music 

reproduction subsystem of Pig. 9 used in the music delivery system 
according to the fourth embodiment. 

Fig. 11 is a functional block diagram showing the 
configuration of a muoic reproduction subsystem used in a music 
15 delivery syctcm according to a fifth embodiment of the invention. 

Fig. 12 i3 a flowchart showing the op6i.di.iun uf the music 
reproduction subsystem of Fig, 11 used in the music delivery system 
according to the fifth embodiment . 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described in detail below while referring to th« drawings attached. 

FIRST F.MBODTMF.NT 
As shown in fig. 1, a music delivery sysfp.m SO qr.rnrcHnrj 
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to a first embodiment of the invention comprises a music delivery 
3ub3y3tem 1, a music reproduction subsystem 2, and a computer or 
communications network 3. The subsystem 2 is usually provided in 
a terminal (e.y., d personal comDuter) of a specific receiver. 
5 However, it is needless to say that the subsystem 2 may be configured 
for a specific user as a dedicated device. Although the system h() 
comprises a lot of music reproduction subsystems 2 along with the 
subsystem 1 in r^al-lfy, only one of the subsystems 2 is shown and 
explained hprp for the sake of simplification of description. 
1 0 The music delivery subsystem 1 receives a "digital original 

music data" of a piece of music and then, outputs a "digital 
delivering data" through specific data processing. The digital 
delivering data is transmitted to the music reproduction subsystem 
2 through the network 3, ouch as the Internet, LANs (Local Area 
15 Networks}, and WANs {Wide Area Networks). 

The music reproduction subsystem 2 receiver the diqitai 
delivering data transmitted by the subsystem 1. Then, the 
oub3y3tem 2 outputs an u anelog reproduced music siqnal" through 
specific data processing. The reproduced music data Is used to 
20 reproduce the sound of the piece of music thus delivered with a 
speaker {not shown) or the like. 

The music delivery subsystem 1 has the configuration as 
shown in figs. 2A and 2R. Specifically, the subsystem 1 comprises 
a compression rtod^r 10, a multiplexer 11, and a voice data separator 
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12. 

The voice data separator 12 receives the digital original 
music data of a piece of music to be delivered dud Lhtm, sepdXdLes 
the voice data from the perfoxuiemce ddtd in the original music data. 
5 If the vole** daid and Lite performance data are separately formed 
in advance, the separator 12 is unnecessary. 

The compression coder 1U receives the voire Hat* of the 
original music data and then, conducts its compression-coding 
operation to the voir* data thus received. Then, the coder 10 
10 outputs the compression-coded voice data to the multiplier 11. 
From the viewpoint of the obtainable compression rate, irreversible 
compression coding is preferred. Any irreversible comprcooion 
coding method, such as the conventional irrcvcroiblc compression 
coding method used in the MPEG-Audio, the Puloe Code Modulation 
15 (PCM) method at low bit rate, and the Adaptive Differential PCM 
(ADPCM) , may be uaed for this purpose. 

The bandwidth of voices, which is dppruxiiuaLely from 200 
Hz to approximately 4 kHz, varies according Lu the yentfer (male 
and female) and age of a vocalizing person. Thus, if the frequency 
20 band for recording voices is optionally limited according to the 
gender and age of the prison, the coder 10 can make it possible, 
to realize a hiqher compression rate. 

Moreover, the utterance point of voice is single and 
therefore, it is preferred that the voice data are formed to 
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reproduce a monophonic or monaural voice. In this case/ to 
reproduce the piece of delivered music to be stereophonic at a 
receiver terminal (e.g., the music reproduction subsystem 2), it 
is preferred that proper utterance point data (i.e,, the 
5 stereophonic position data and the depth data of the utterance 
point) is added to the voice data. 

The separation of the voice data from the original music 
data by the voice data separator I'A may h* rAali7P.fi by *ny mpthod. 
ifor example, it a proper filter is vsed r the voice data can fas 
10 separated frnm the original music data including the voic© and 
performance data synthesized. Alternately, if a piece of music is 
ZGCoxdQd in a recording studio, the voice data may be generated 
by digitally recording separately from the performance data by way 
of a microphone. 

15 The multiplexer 11 receives the compression-coded voice 

data from the coder 10 and the performance data from the separator 
12 and then, multiplexes them together. Thus, a multiplexed 
digital music data of the piece of music to be delivered is uutputted 
ac the "digital delivering data". The multiplexed digital music 

JO data, i.e., the "delivering data", is then transmitted to the 
terminal of the specific icceiver (i.e., the music reproduction 
subsystem 2) by way of the network si. 

To synchronize the timing of the voice data and the 
performance data wi th each other in the music reproduction subsystem 
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2, the multiplexer 11 in the music delivery subsystem 1 adds time 
stamp data to the voice data and the performance data during its 
multiplexing operation. 

The pex romance data is a diqital data that representing 
5 the musical performance procedure, which includes the scale and 
tempo or pace of musical performance, the strength and weakness 
and the tone of sound, the type of musical instruments used for 
musical performance, thp stereophonic position of each musical 
instrument used, and so on. For example, the performance data can 
10 be generated by converting directly the information of a musical 
score for musical performance to a digital data or by manually 
converting the sound of performance through listening by a person. 
If the performance data is generated according to the MIDI (Musical 
Instrument Digital Interface) standard, it can be inputted directly 
15 into the multiplexer 11. 

On the other hand, the music reproduction subsystem 2 of 
the music deliver system 00 according to the first embodiment of 
Fig. 1 has the configuration as shown in Fiq. 3. Specifically, the 
subsystem 2 comprises a Central Processing Unit CPU) 20, a 
20 performance data configurer 21, a voice data decoder 22, a 
digital-to-analoq converter (DAC) 23 for the performance tfar.a, a 
diqital-to-analog converter (DAC) 24 tor the voir* Hata, and a mixsr 
(MIX) 25. 

The CFU 20 includes a riftmiil tiplexer 20a in its inside, in 



'01 10/26 19:19 FAX 03 3208 0644 



ARICHIKA&IZtlMI 



4 OSTROLENK 



other words, the CPU 20 haa a function of demultiplexer. The 
demultiplexer 20a demultiplexes the digital delivering data 
transmitted from the multiplexer 11 ul Lhe music delivery subsystem 
1, thereby sepdidLiny the compressed-coded voice data from the 
5 performance data. 

Moreover, the CPU 20 has a function of controlling the 
reproduction operations of the performance data configurer ?i and 
the voice data decoder '/'/, and a function of adjusting ths pace 
or tempo of t.ha musical performance configured by the configurer 

10 ?1 by way of the time stamp data. The pace/tempo adjusting operation 
of the CPU 20 is realized by changing or amending the speed of the 
configured performance. This makes it possible to synchronize the 
performance with the voice. 

The performance data configurer 21 receives the performance 

15 data separated from the voice data in the delivering data by the 
demultiplexer 20a in the CPU 20. Then, the configurer 21 configures 
the performance of the music thus delivered accordinq to the 
performance data thus received, thereby uuLpullinq a digital 
performance configuration data. 

20 Moreover, the configurer 21 is designed to add various types 

of sound effects, such as the stereophonic position Of each musical 
instrument/ reverberation effects thereof, anH so on, to the 
performance thus configured . THi* operation of the configurer 21 
is carried out according to the instructions from the CPU 20 and/or 
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the performance data transmitted. 

In summary/ the performance data configurer 21 h<±a 
approximately the same operations as ihuse of a MIDI player device 
for reproducing music or sound according to the MIDI standard. 
5 The voice data decoder 22 receives the compression-coded 

voice data separated from the performance data in the delivering 
data by the demultiplexer 20a .in th« CPU 70. Then, the decoder 22 
decodes the compression-cori^d vm'ce data thus separated, producing 
a PCM vrnc* d*t*. 

10 Tn summary, the voice data decoder 22 has approximately the 

samQ operations as those of a MPEG-Audio decoder for decoding coded 

data according to the MPEG-Audio standard. 

Moreover, the decoder 22 hac a function of identifying the 

stereophonic position and the depth of the utterance point of voice, 
15 thereby reflecting the utterance point in the PCM voice data. 

The DAC 23 converts the performance conliyuicilloii ddta from 

the performance data configurer 21 Lu an analoq performance Signal. 

The analog performance signal thus generated is sent to the mixer 

25. 

20 The DAC 24 converts Lh« PCM voice data from the voice data 

decoder 22 to an analoy voice signal. The analog voice signal thus 
qenerated is sent to the mixer 2i>. 

The mixer 25 mixes the analog performance signal from the 
DAC 23 and the analog voice signa i from the HAC 24 together, thereby 

-19- 



01 10/26 19:20 FAI 03 3208 0644 



ARICHIKA&IZUMI 



-» OSTROIM 



^024/053 



generating an analog reproduced music signal* If the reproduced 
music signal is inputted into a speaker, the sound uf Lhe delivered 
music is emitted, i.e., the deli vexed music is reproduced. 

Ne*L, the upexalion of the music reproduction subsystem 2 
5 of the music delivery system 50 according to the first embodiment 
is explained below with reference to fig, 4. This explanation is 
made while focusing on the operation of the CPU ?0. 

in the step Al, the demnlt -ipipver 20a in the CPU 20 
demuitip 1 exes the rielivpring data delivered by the music delivery 
10 subsystem 1, thereby separating the compression-coded voice data 
from the performance data in the delivering data received. Thic 
step is carried out under the control of the CPU 20. 

In the step A2, under the control of the CPU 20, the 
performance data thus separated is transmitted to the performance 
15 data configurer 21 and at the same time, the compression-coded voice 
data thu3 separated is transmitted to the voice data decoder 22. 

At this stage, the performance data configurer 21 receives 
the performance data thus transmitted and then, configures Lhe 
performance of the delivered music according Lo the performance 
20 data. Thus, the configurer 21 ouLpuls the digital performance 
configuration data Lo Lhe dac 23. On the other hand, the voice 
decoder 22 receives the compressinn-coded voice data thus 
transmitted and then/ decodes th« compression-coded voice data of 
the deliverer! music. Thus, the decoder 22 outputs the PCM voice 
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data to the DAC 24. 

In the 3tep A3, the CPU 20 compares the time stamp data of 
the PCM voice data and the time stamp data of lhe confiyured 
performance da La. This wedus LhaL the reproduction stare of the 
5 PCM voice data and the reproduction state of the performance 
configuration data are compared with each other by way of their 
time stamp data. 

in the step A4, it the reproduction state of the PCM voice 
riar.a anH rh^t- of the performance configuration data are not 
10 synchronized with *ach other, the flow is jumped to the step AS* 
In the step A5, the performing rat© or pace of the configured 
performance data is adjusted for synchronisation under the control 
of the CPU 20. 

Specifically, if the reproduction state of the performance 
15 configuration data hao oomc temporal delay with respect to that 
of the PCM voice data in the step A4, the performing rate or pace 
of the performance configuration data is incxedsed iii lhe step A5. 
Contrarily, if the reproduction state ul Uie performance 
configuration data has some temporal prematurity with respect to 
20 that of the PCM voice data in Lhe slep A4, the performing rate or 
pace of the performance wallyurttlion data is decreased in Lhe. step 
A5. 

The pace control ot the musical performance may be realized 
by changing the value ot the tempo or pac.p data contained in the 
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performance data. For example, it may be realized by changing the 
value of the reference clock signal for musical performance in the 
configurer 21. The pace or tempo control of the performance is 
preferably carried out independent of the tempo or pace data 
5 contained in the performance data. 

At this stage, the DAC 23 converts the digital pertormance 
configuration data from the pertormance data con fignrsr S>1 to thp 
analog pertormance signal . Thpn, the DAC 23 transmits the analog 
pftrfoTmanrp sign*") thus generated to thQ mixer 25. On the other 
10 hand, the DAC 24 converts the PCM voice data from the voice data 
decoder 22 to the analog voice signal. Then, the DAC 24 transmits 
the analog voice signal to the mixer 25. Thereafter, the mixer 25 
mixes the analog performance oignal from the DAC 23 and the analog 
voice signal from the DAC 24 together, generating the analog 
15 reproduced muoic oignal. 

In the step AG, the CPU 20 judges whether or not the music 
delivery is continued. If the music delivery is continued, the flow 
is returned to the step Al and conducts again the same process steps 
Al to A6 as explained above . If the music delivery is not continued, 
20 the process flow is finished, i.e., the reproduction procedure in 
the music reproduction subsystem 2 is completed , 

With the music delivery system M) according to the first 
embodiment, as seen from thA above explanation, the digital voice 
data and the digital performance data of the original music data 
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arc separated by the voice data separator 12 in the music delivery 
subsystem 1 and then, only the diyital voice data iss 
compression-coded by the compression coder 10 therein. Thereafter, 
the cumpiession^coded voice data and the performance data are 
5 multiplexed by the multiplexer 11/ thereby generating the digital 
delivering data. The delivering data thus generated is then 
transmitted by way of the np.twnrV ST to the music reproduction 
subsystem ? proviripri in the specific receiver terminal. 

Therefore, the amount of the compression-coded voice data 
10 is reduced due to its narrowness of the communication bandwidth 
and at the same time, the amount of the comprcscion-codcd voice 
data will be null or zero in the introduction and episode parts 
of the original music. Ac a rcoult, the data amount of music to 
be delivered is further reduced compared with the above-identified 
15 prior-art methods and 3y3tema. This means that the irreversible 
data compression rate is enhanced. 

Furthermore, the musical performance (i.e., accompaniment) 
of the original music is reproduced according to the performance 
data transmitted through the network 3 in the music reproduction 
20 subsystem 2. Data compression is unnecessary for the performance 
data. As a result, the sound quality degradation of the reproduced 
music is prevented or effectively suppressed, 

SECOND EMBODIMENT 
Figs . b and 6 show f hp configuration and operation of a music 
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reproduction subsystem 2A used in a music delivery system 50 
according to a second embodiment of the invention/ xespectively . 

As seen from Fig. 5, the music xeproductiou subsystem 2A 
of the second embodiment has a conf iquration obtained by deleting 
5 the voice data decoder 22 from the music reproduction subsystem 
2 of Fig. 3 in the first embodiment, 

in this second embodiment, unlike the first embodiment, a 
CPU 2UA comprises not only a demii! tip! ever 20Aa but also a voice 
data decoder ?OAh. Therefore, the function of the voice data 
10 decoder 22 is carried out by the function of the voice data decoder 
20Ab in the CPU 20A. In other words, the function of the decoder 
22 is provided or created by the operation of the CPU 20A. 

Since the function of the decoder 22 is created by the CPU 
20A, the necessary performance of the CPU 20A is higher than the 
15 CPU 20 in the f ir3t embodiment; in other words, a higher-performance 
CPU than the first embodiment needs to be used as the CPU 20A. 
However, this requirement is easily met by d popular, versatile • 
CPU, which is inexpensive. On the other hand, the dediedted voice 
data decoder 22 is unnecessary. As a result, there is an additional 
20 advantage that the fabrication cost of the music reproduction 
subsystem 2A is reduced with respect to the subsystem 2 of the f i rat 
embodiment . 

The operation tlow of the music reproduction subsystem 2A 
Of the second embodiment is different from that of the first 
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embodiment of Fig. 4 in only the steps B2 and £3, In the step B2, 
the CPU 20A transmits the performance data to the performance data 
configurer 21 while the CPU 20A decodes the compression coded voice 
data. In the step B3, the CPU 20A compares the time stamp data of 
S the PCM voice data decoded by lhe voice data decoder 20Ab of Lhe 
CPU 20A and Lhe lime slauip data of the performance configuration 
data qenerated by the configurer 21, 

with the music delivery system 50 using the reproduction 
subsystem 2A according to the second embodiment, as seen from the 
10 above explanation, there are th« samp advantages a? those in the 
tirst embodiment. 

THIRD EMBODIMENT 
F-i gs . 7 and 8 show the configuration and operation of a music 
reproduction subsystem 2B used in a music delivery system 50 
15 according to a third embodiment of the invention, rcopectively . 

As seen from Fig. 7, the music reproduction subsystem 2D 
of the third embodiment has a configuration obtained by replacing 
the performance data configurer 21 with a Digital Signal Processor 
(DSP) 26 in the first embodiment of Fig. 3. 
20 In this third embodiment, the use of the DSP 26 dues nut 

reduce the coot of the subsystem 2D, However # il Lhe hius>1<j delivery 
subsystem l of Fiqs. 2A and 2B is capable of sending a DSP code 
thai ciedles Lhe tone of a musical instrument in the music 
reproduction subsystem 2B, there is an additional advanfagp that 
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the performance of music reproduced in the subsystem 2B can include 
the tone of a muoical inotrument or instruments. Moreover, there 
i3 another additional advantage that the D3P 26 can be applied to 
other processes than the operation ul Lhe pwluiittdiiue data 
5 configuiex 21 if Liu* subsystem 2B does not conduct its reproduction 
opera lion of music. 

The operation flow of the music reproduction subsystem 23 
of the third embodiment is different from that ot the tirst 
embodiment of Fig. 4 in only the steps CI, C?, and 04. 

10 In the step CI, pr-ior tn fhe reception of the delivering 

data, thp. DSP ?fi maVes its setting operation to provide a function 
of the performance data configurer 21. 

In the st«p C2, under tho control of the CPU 20, the 
performance data is transmitted to the DSP 26 from the CPU 20 while 

15 the voice data is transmitted to the voice data decoder 22 fromthe 
CPU 20. 

In the step C3, the CDU 20 compares the time stamp data of 
the PCM voice data decoded by the voice data decoder 22 and the 
time stamp data o£ the performance configuration data yenexaled 
20 by the DSP 26. 

In the 3tep C4, if the reproduction slate of the performance 
confiqui.dLion data by the DSP 26 has some temporal delay with respect 
to that of the PCM voice data by the decoder ?? in the step A4, 
the performing rate or pace ot the performance configuration data 
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ic increased. Contrarily, if the reproduction state of the 
performance configuration data has some temporal prematurity with 
respect to that of the PCM voice data in the step A4, the performinq 
rate ox: pace ul the performance configuration data is decreased 
5 in the step C4. 

with the music delivery system 50 using the reproduction 
subsystem 2b according to the third embodiment, it is obvious thai- 
there are the same advantagp* a* those in the first embodiment. 

FOURTH EMBODIMENT 

/JO Figs. 9 and 10 show the configuration and operation of a 

music reproduction subsystem 2C used in a music delivery system 
50 according to a fourth embodiment of the invention, respectively, 
JU seen from Fig. 9, the mucic reproduction subsystem 2C 
of the fourth embodiment hao a configuration obtained by replacing 

IS respectively the performance data configurer 21 and the voice data 
decoder 22 with DSP3 26 and 27 in the first embodiment of Fig- 3. 

In this fourth embodiment, Lhexe is the same additional 
advantage as those in the third embodiment, because the DSP 26 is 
used like the third embodiment- 

20 The operation flow of the music reproduction subsystem 2C 

of the fourth embodiment is different from that Of the first 
embodiment of tig, 4 in only the steps HI , n?, D3 and D4. 

in the Step Dl, prior to th* reception of the delivering 
data, the DSfs 26 and 2/ make their setting npR^finns to provide 
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a function of the performance data configurer 21 and a function 
of the voice data decoder 22 , respectively. 

In the step D2, the performance data is transmitted to the 
D3P 26 from the CPU 20 while Lhe vuice ddld is Udnsmilled Lo the 
5 DSP 27 fx urn the CPU 20. 

In the step D3, the CPU 20 compares the time stamp data of 
the PCM voice data decoded by the DSP 21 and the time stamp data 
of the performance configuration data generated by tha DSP 

in the step D4, it the reprndnr.ti on *tarp of the performance 
1U configuration data by th<=> nSP ?fi Has some temporal delay with respect 
tn that of the PCM voice data by the DSP 21 in the step A4, the 
performing rata or pace of the performance configuration data is 
increased. Contrarily, if the reproduction state of the 
performance configuration data has some temporal prematurity with 
15 respect to that of the PCM voice'data in the 3tep A4, the performing 
rate or pace of the performance configuration data is decreased 
in the step D4 . 

With the music delivery system 50 using the reproduction 
subsystem 2C according to the fourth embodiment, it is obviuus LhaL 
20 there are the 3ame advantages as those in the fixst embodiment, 

FIFTH EMBODIMENT 
Fiqs. 11 and 12 show the configuration and operation of a 
music reproduction subsystem 2D used in a music delivery system 
00 according to a filth euibudlmenL u£ the invention/ respectively, 
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As seen from Fig. 11, the music reproduction subsystem 2D 
of the fifth embodiment ha3 a configuration obtained by deleting 
the voice data decoder 22 and replacing the performance data 
configurer 21 with a D3P 2C in the first embodiment. Also, the CPU 
0 20 in the first embodiment is replaced wiLh a CPU 2 OA hdviuy a 
demultiplexer 20Aa and a voice data decoder 2GAb. 

It may be said that the subsystem 2D has a configuration 
obtained by replacing the performance data configurer 2i with a 
Ub'F 26 in the second embodiment ot Fig. b or oy deleting the voice 

* 

iO data decoder 22 in the third embodiment nf Fig. 7. 

The operation flow of the music reproduction subsystem 2D 
of the fifth embodiment is different from that of the third 
embodiment of Fig. 8 in only the steps El and E2. 

In the step El, the performance data is transmitted to the 
15 DSP 26 from the CPU 20 while the" voice data is decoded by the voice 
data decoder 20Ab in the CPU 20A. 

In the ctcp E2, the CPU 20A compares the time stamp data 
of the PCM voice data decoded by the decoder 20Ab and the time stamp 
data of the performance configuration data generated by the DSP 
20 26. 

With the music delivery system 00 using the reproduction 
subsystem 2D according to the fifth embodiment, it is obvious that 
there are the same advantages as those in the first P.mhnHimP.nt - 

VARIATIONS 
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Needless to cay, the invention io not limited to the 
abovc-dc3cribcd fir3t to fifth embodiments. Any change or 
modification may be added to these embodiments within the spirit 
of the invention. 

5 Fol eAdiaple, in Lhe above-described embodiments, the number 

and confiquration of each device or subsystem may be changed 
according to the necessity. 

While the preferred forms of tne present invention has been 
described, it is to be understood that modifications will be 
iU apparent to those ski Mart in rh« art without departing from the 
spirit of fhA invention. The scop© of the present invention, 
therefore, is to be determined solely by the following claims. 
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